Q:\98445\RACVRS.DOC

ATTACHMENT IV
INTAKE AND RISK CALCULATIONS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREA B; SOILS: 0-4in.and08-1.5f)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
C NC
NC c Chronic Daily | Chronic Daily Oral Onal Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/cm?) | (unitless) | (days/yr) o) (g (days) (days) | (Administered) | (Administered) (SF) (RfD) Carcinogenic N i _‘ % Carcinogenic | % Noncarc
(mg/kg-day) (mg/kg-dsy) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 236| 10E-06| 5800 10 0.01 250 25 70| 9125|2555 4.8B-06 1.3E-05 18 0.0003 8.6E-06 43E-02 1.0E+02 9.6E+00
ICadmium 731| 10E-06| 5,800 1.0 001 250 25 70| 9,125| 25550 1.5E-04 4.1E-04 = 0.001 - 4.1B01 - 9.1E+01
Lead 1,140| 1.0B-06] 5800 1.0 0.01 250 25 70| 9125|2555 2.3E-04 6.5E-04 - - - = - -
TOTAL PATHWAY HAZARD
RISK : 86E-06 INDEX: 4.5B-01
a

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAB; SOILS: 0-4in and 0.8- 1.5 ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC C c NC Oral Oral Oral Oral
Constituent cs CF IR FI EF ED BW AT AT Chronic Daily | Chronic Daily Slope Factor Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysfyr) | (y) (L] (days) | (days) Intake Intake (SF) (RD) Carcinogenic N, inogeni % Carcinog % Noncare
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 236| 1.0E-06 50 10 250 25 70 9,125 25,550 4.1E-06 1.2E-05 18 0.0003 7.4E-06 4.0E-02 1.0E+02 1.0E+01
|Cadmium 31 1.0E-06 50 10 250 25 70 9,125 25,550 1.3E-04 3.6E-04 - ’ 0.001 - 3.6E-01 - 9.0E+01
Lead 1,140 1.0E-06 50 1.0 250 25 70 9,125 25,550 2.0E-04 5.6E-04 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 7.4E-06 INDEX: 4.0E-01
a

Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAB; SOILS: 0-4in. and0.8-1.5ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA R ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) |  (mhr) (h/day) | (daysiyn) om (g) (days) | (days) Intake Intake (SF) (RID) Carcinogenic N inogeni % Carcinogeni % Noncarci
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 2.7E-09 0.83 8 250 25 7| 9,125 2555 6.3E-11 1.8E-10 50 i | 3.2B-09 - 2.1E+01 -
iCadmium 82E-08 083 8 250 25 7| 9,125 2555 1.9E-09 5.3B-09 63 - 12E-08 - 8.0E+01 -
Lead 1.3E-07 0.83 8 250 25 70 9,125| 25,550 3.0E-09 8.4E-09 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 1.5E08 INDEX: -

L
Dashes () indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAC; SOILS: 0-4in.and14-181t)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c ¢ NC Oral Oral Oral
Constituent cs CF IR FI EF ED BW AT AT Chronic Daily | ChronicDeily | SlopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (days/yr) |  (m) (k) (days) | (days) Intake Intake (C19) (RD) Carcinogenic N inogeni % Carci % Noncare
(mg/kg-day) (mg/g-day) | 1/(mg/kg-day) (mg/kg-day) i Hazard Quotient Risk genic Risk
| Arsenic 23.4| 1.0E-06 50 1.0 250 25 9,125 25,550 41E-06 1.1E-05 18 0.0003 74E06 37802 LOE+02 1.0E+02
Lead 209| 1.0E-06 50 1.0 250 25 9,125| 25,550 3.7E-05 1.0E-04 3ol - - = = -
TOTAL PATHWAY HAZARD
RISK : 74E-06 INDEX: 3.7E-02
a

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAC; SOILS: 0-4in. and 1.4-1.8 ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CAX IR x ET x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC a c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA R ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) | (m¥hr) (h/day) | (daysiyr) o1 (g) (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogenic % Carcinogeni % Nonearci
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 38E-09 083 8 250 25 70 9,125 25550 88E-11 2.5E-10 50 '] 4.4E-09 - 1.0E+02 -
Lead 3.4E-08 0.83 8 250 25 70|  9,125] 25,550 7.9E-10 2.2E-09 = - - - - -
TOTAL PATHWAY HAZARD
RISK : 44E-09 INDEX: -

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREAS B & C; SOILS: 0-4in and 0.8 -18 ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
C NC
NC (o] Chronic Daily | Chronic Daily Oral Oral Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥/day) | (mg/em?) | (unitiess) | (dayw/yr) o) (kg) (days) (days) | (Administered) | (Administered) SH (RfD) Cums-me N inoge i % Ca genic | % N nea
(mg/kg-day) (mg/kg-day) 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk

|Arsenic 23.2| 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 4.7E-06' 1.3E-05 18 0.0003 8.5E-06 43E-02 1.0E+02 9.6E+00

|Cadmium 731 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 1.5E-04 4.1E-04 - i 0.001 - 4.1E-01 - 9.1E+01

Lead 1,140 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 2.3E-04 6.5E-04 - - - - - -

TOTAL PATHWAY HAZARD
RISK : 8.5E-06 INDEX: 4.5E-01

.
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREASB &C; SOILS: 0-4in. and0.8-18ft)

INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Oral Oral
Constituent Ccs CF IR EF ED BW AT AT Chronic Daily | Chronic Daily Slope Factor Reference Dose Chemical-Specific Chemical-Specific ;
(mg/k) | (kg/mg) | (mg/day) | (unitless) | (daysyr) | (1) (L0 (days) | (days) Intake Intake (SF) RD) i i Noncarcinogenic % Carcinog % Nonear
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Hazard Quotient Risk genic Risk
|Arsenic 232| 1.0E-06 50 1.0 250 25 70 9,125 25,550 4.1E-06 1.1E-05 18 0.0003 7.4E-06 3.7E-02 1.0E+02 9.3E+00
(Cadmium 731 1.0E-06 50 1.0 250 25 70 9,125 25,550 1.3E-04 3.6E-04 <1 0.001 - 3.6E-01 - 9.0E+01
Lead 1,140) 1.0E-06 50 1.0 250 25 70 9,125 25,550 2.0E-04 5.6E-04 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 7.4E-06 INDEX: 40E-01
a

Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREASB &C; SOILS: 0-4in.and0.8-1.8ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT | ChronicDaily | ChronicDaily | Slope Factor |Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) | (m¥hr) (h/day) | (daysiyr) on () (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogeni % Carcinogen % Noncarci
(mghg-day) | (mghkgday) | 1A(mgkg-day) | (mgfkg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 46E-09 083 8 250 25 | 9125 2555 LIE-10 3.0E-10 50 & 5.5E-09 - 21E+01 -
|Cadmium 1.4E-07 083 8 250 25 70| 9125|2555 32E09 9.1E-09 63 - 2.0E-08 - 7.7E+01 -
Lead 2.3E-07 083 8 250 25 70| 9,125] 25550 S3E-09 1.5E-08 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 26E-08 INDEX: -

2
Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREAF; SOILS: 0-4in.and0.5-13 1)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
T NC
NC (o] Chronic Daily | Chronic Daily Onl Oral Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intske Intake Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/cm?) | (unitiess) | (daysiyr) | (1) &g (days) | (days) | (Administered) | (Administered) ©H (RD) Carcinogenic N inogeni % Carcinogenic | % Noncarci
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
|Arvenic 220| 1.0E-06 5,800 1.0 0.01 250 25 70 9,125| 25,550 4.5E-06 1.2E-05 18 0.0003 8.1E-06 4.0E-02 1.0E+02 1.0E+02
Lead 152| 1.0B-06 5,800 1.0 0.01 250 25 70|  9,125] 25550 3.1E-05 8.6E-05 =% - - 5 = -
TOTAL PATHWAY HAZARD
RISK : 8.1E-06 INDEX: 4.0E-02

.
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not availsble in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAF; SOILS: 0-4in. and0.5-131)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Onal Oral Oral Onal
Constituent cs CF IR FI EF ED BW AT AT Chronic Deily | ChronicDaily | SlopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysyr) | () () (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogenic % Carcinogenic | % N
(mg/kg-day) | (mghg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 20| 10E-06 50 10 250 25 | 25| 2555 3.8E-06 LIE-0S 18 0.0003 68E-06 37E-0 1.0E+02 1.0E+02
Lead 152 1.0E-06 50 10 250 25 7] 9125 25550 2.7E-05 7.4E-05 = - . = - -
TOTAL PATHWAY HAZARD
RISK : 68E-06 INDEX: 3.7E-02

a
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAF; SOILS: 0-4in and 0.5-1.3 ft))
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC e e NC Inhalation Inhalation i Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m®) | (mhr) (hr/day) (days/yr) Oom g (days) | (days) Intake Intake (SF) (RID) . i N inogeni % Carcinogt % Noncarc
(mg/kg-day) (mg/kg-day) | 1A(mg/kg-day) | (mg/kg-day) Hazard Quotient Risk genic Risk
| Arsenic 3.2E-09 083 250 25 9,125 25,550 7.4E-11 2.1E-10 50 = 3.7E-09 1.0E+02
Lead 2.2E-08 0.83 250 25 9,125 25,550 5.1E-10 1.4E-09 - - - -
TOTAL PATHWAY HAZARD
RISK : 37E-09 INDEX:
1
Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREA G; SOILS: 0-4in.and0.5-33 f)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
T NC
NC Cc Chronic Daily | Chronic Daily Onal Omnl Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/em?) | (unitless) | (days/yr) | (1) &g (days) | (days) | (Administered) | (Administered) (6] (RD) Carcinogenic N inogeni % Carci ic | % Noncare
(mg/kg-day) (mg/kg-day) | 1A(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk

Arvenic 23.5| 1.0B-06 5,800 10 0.01 250 25 70 9,125 25,550 4. 8E-06 1.3E-05 18 0.0003 8.6E-06 43E-02 1.0E+02 3.1E+01

|Cadmium 173] 1.0E-06 5,800 10 0.01 250 25 70 9,125 25,550 3.5E-05 9.8E-05 - q 0.001 - 9.8E-02 - 7.0E+01

Lead 315| 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 6.4E-05 1.8E-04 - - - - - -

TOTAL PATHWAY HAZARD
RISK : B8.6B-06 INDEX: 1.4E-01
L

Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS datsbase (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREA G; SOILS: 0-4in.and0.5-33 ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Onl Ol Onal Onl
Constituent cs CF IR Fl EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysfyr) |  (y1) (kg) (days) (days) Intake Intake (SF) (RD) Carcinogenic Nmmmm % Carcinogenic | % Noncar
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 25| 10E-06 50 10 250 25 70| 9125 25550 41E-06 1.1E-05 18 0.0003 7.4E-06 3.7E-02 1.0E+02 3.1E+01
(Cadmium 173 1.0E406 50 10 250 25 70| 9125|2555 3.0E-05 8.5E-05 = 0.001 = 8.5E-02 - 7.1E+01
Lead 315|  10E-06 50 10 250 25 70| 9125 2555 5.5E-05 1.5E-04 - . - = - -
TOTAL PATHWAY HAZARD
RISK : 74E-06 INDEX: 1.2E-01
1 3

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAG; SOILS: 0-4in.and0.5-33 ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO
CDI (mg/kg-day) = (CAxIRx ET x EF x ED)/(BW x AT)
RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation i Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m’) |  (mhr) (h/day) | (daysfyr) om) (kg) (days) | (days) Intake Intake (8P (RID) qnogeni N inogeni % Carcinog % Noncare
(mg/kg-day) (mg/kg-day) | (mg/kg-day) | (mg/kg-day) Hazard Quotient Risk genic Risk
| Arsenic 38E-09 083 250 25 70 9,125) 25,550 88E-11 25E-10 50 2 4.4E-09 5.2B+01
Cadmium 28E-08 083 250 25 ] 9,125| 25,550 6.5E-10 1.8E-09 63 - 4.1E-09 48E+01
Lead 5.1E-08 083 250 25 70 9,125] 2555 1.2E-09 33E-09 - - - -
TOTAL PATHWAY HAZARD
RISK : 85E-09 INDEX:

]
Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREAB; SOILS: 0-4in.and08-1.51)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
(> NC
NC C Chronic Daily | Chronic Daily Omnl Oral Dermal Dermal
Constituent c CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/cm”) | (unitless) | (dayw/yr) 0om) g (days) (days) | (Administered) | (Administered) ¢ (RD) Carcinogenic N, ; . i %C ic | %N " o
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk

Arvenic 23.6] 1.0E-06 5,800 10 0.01 350 30 70 10,950 25,550 8.0E-06 1.9E-05 18 0.0003 14E-05 6.3E-02 1.0E+02 9.8E+00'

|Cadmium 731 1.0E-06 5,800 1.0 0.01 350 30 70 10,950 25,550 2.5E-04 5.8E-04 - 4 0.001 - 5.8E-01 - 9.1E+01

Lead 1,140| 1.0E-06 5,800 1.0 0.01 350 30 70 10,950 25,550 3.9E-04 9.1E-04 - - - - - -

TOTAL PATHWAY HAZARD
RISK : 1.4B-05 INDEX: 6.4E-01
[

Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS databese (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAB; SOILS: 0-4in.and0.8-1.5#.)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Onl Oral Oral
Constituent cs CF IR FI EF ED BW AT AT Chronic Daily | Chronic Daily | SlopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysyr) | (1) () (days) | (days) Intake Intake (SF) (RID) Carcinogenic Noncarcinogenic % Carcinogenic | % Noncarci
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 236| 1.0E-06 100 10 350 30 7| 109%| 25550 1.4E-05 32E-05 18 0.0003 2.5E05 LI1E-01 1.0E+02 1.0E+01
Cadmium 71| 1.0E-06 100 10 350 30 70| 10950 25550 43E-04 1.0E-03 & 0.001 - 1.0E+00 - 9.1E+01
Lead 1,140| 1.0E-06 100 1.0 350 30 70| 10950 25550 6.7E-04 1.6E-03 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 2.5E05 INDEX: 1.1E+00
L 3

Dashes (--) indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAB; SOILS: 0-4in.and0.8-1.5ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m) (m*hr) (hr/day) (days/yr) on ) (days) | (days) Intake Intake (F) (RID) Cuwxogunc N inogen % Carcinog % Non
(mg/kg-day) | (mg/kg-dasy) | 1A(mghg-day) | (mgfkg-day) Risk Hezard Quotient Risk genic Risk
|Arsenic 2.7E-09 083 24 350 30 10,950 25,550 3.2E-10 7.4E-10 50 - 1.6E-08 2.1E+01
|Cadmium 8.2E-08 083 24 350 30 10,950 25,550 9.6E-09 2.2E-08 63 - 6.0E-08 T.9E+01
Lead 1.3E-07 0.83 24 350 30 10,950 25,550 1.5E-08 3.5E-08 - - - - ==
TOTAL PATHWAY HAZARD
RISK : 7.6E-08 INDEX: -

N
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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-------------‘--

INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREAC; SOILS: 0-4in.and1.4-18 ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
[+ NC
NC c Chronic Daily | Chronic Daily Onl Onl Dermal Dermal
Constituent c CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor Reference Dose Chemical-Specific Chemical-Specific
mghe) | (amg) | (cmday) | (mpfem) | (unitlems) | aysiyr) | 60 | 0@ | Gy | (dayw) | (Administered) | (Adminisorsd) | SP) ®D) Carcinogenic Noncarcinogeni % Omslasganis | % Henaes
(mghgdey) | (ghgdey) | Umphgday) | (mekgdey) Risk Hazard Quotient Risk genic Risk
|Arvenic 23.4| 1.0E-06 5,800 1.0 0.01 350 30 70 10,950 25,550 8.0E-06 1.9E-05 18 0.0003 1.4E-03 63E-02 1.0E+02 1.0E+02
Lead 209| 1.0E-06 5,800 1.0 0.01 350 30 70 10,950 25,550 7.1E-03 1.7E-04 - " - - - - -
TOTAL PATHWAY HAZARD
RISK : 14E-05 INDEX: 63E-02

Dashes (~) indicats that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAC; SOILS: 0-4in.and 14-1.8ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Onal Oral Ol Oral
Constituent cs CF IR FI EF ED BW AT AT Chronic Deily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (@/mg) | (mg/day) | (unitiess) | (daysiyr) | (1) (g (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogenic % Carcinogenic | % Noncarc
(mg/kg-day) | (mgkg-day) | 1Amg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 234| 1.0E-06 100 10 350 30 7| 10950 25550 1.4E-05 32E-05 18 0.0003 2.58-05 L1E-01 1.0E+02 1.0E+02
Lead 209| 1.0E-06 100 L0 350 30 70| 10950] 25,550 12E-04 2.9E-04 s - - - - -
TOTAL PATHWAY HAZARD
RISK : 2.58-05 INDEX: L1E-01

.
Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.

8/29/94 H:\9445\RISK20.X1S



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAC; SOILS: 0-4in.and14-181)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAxIR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT | Chronic Daily | ChronicDaily | Slope Factor |Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) (m*/hr) (hr/day) (daysfyr) o) g (days) | (days) Intake Intake (SF) (RID) Carcinogenic N inogeni % Carcinogeni % Nonearci
(mg/kg-day) | (mg/kg-day) | 1A(mghg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
M 3.8E-09 083 24 350 30 70 10,950 25,550 4.4E-10 1.0E-09 50 - # 2.2E-08 - 1.0E+02 -
Lead 3.4E-08 083 24 350 30 70| 10950] 25,550 40E-09 9.3E-09 = - - = = i
TOTAL PATHWAY HAZARD
RISK : 22E-08 INDEX: -

a
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREASB&C; SOILS: 0-4in.and08-1.8ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
C NC
NC c Chronic Deily | Chronic Daily Ol Oral Dermal Dermal
Constitnent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm*/day) | (mg/cm’) | (unitless) | (daysfyr) | (1) ) (days) | (days) | (Administered) | (Administered) () (RD) Carcinogenic N inogeni % Carci % Noncare
(mg/kg-day) (mg/kg-dsy) | 1Amg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arvenic 232| 10B-06| 5800 1.0 001 350 30 70| 109%50| 25550 7.9E-06 1.8E-05 18 0.0003 1.4E-05 6.0E-02 1.0B+02 9.4E+00
|Cadmium 731 1.0B-06 5,800 1.0 0,01 350 30 70| 10950 25,550 2.5E-04 $.8E-04 =] 0.001 - $.8E-01 - 9.1E+01
Lead 1,140| 1.0E-06 5,800 1.0 0.01 350 30 70| 10950 25,550 3.9E-04 9.1E-04 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 14E-05 INDEX: 6.4E-01
| ]

Dashes (~-) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREASB & C; SOILS: 0-4in. and08-18ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IRx FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Oral Onl Onl
Constituent cs CF IR FI EF ED BW AT AT Chronic Deily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysfyr) | (1) (g) (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogenic % Carcinogenic | % Noncarc
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 232| 1.0E-06 100 1.0 350 30 70| 10950 25,55 1.4E-05 32E05 18 0.0003 2.5E-05 1.1E-01 1.0E+02 1.0E+01
ICadmium 731| 1.0E-06 100 10 350 30 70| 1095 25,55% 43E-04 1.0E-03 i 0.001 - 1.0E+00 - 9.1E+01
Lead 1,140| 1.0E-06 100! 1.0 350 30 70| 10950 2555 6.7E-04 1.6E-03 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 2.5E-05 INDEX: 1.1E+00
a

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) o HEAST as of March 1994, Therefore, no risk were quantified.

8/29/94 H:\9445\RISK23.XLS




INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAS B & C; SOILS: 0-4in.and 0.8- 1.8 ft))
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c C NC Inhalation Inhalation Inhalation Inhalstion
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m’) (m*/hr) (hr/day) (daysfyr) om) (kg (days) | (days) Intake Intake (8F) (RD) Cuumaunc Noncarcinogenic % Cuwm % Nonumm-
(mg/kg-day) (mg/kg-day) | 1A(mg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 4.6E-09 083 24 350 30 70 10,950 25,550 5.4E-10 13E-09 50 - 4 2.7E-08 - 2.1E+01 -
|Cadmium 1.4E-07 083 24 350 30 70 10,950 25,550 1.6E-08 38E-08 63 - 1.0E-07 - 7.7E+01 -
Lead 2.3E-07 0.83 24 350 30 70 10,950 25,550 2.7E-08 6.3E-08 - - - - - -
TOTAL PATHWAY HAZARD
RISK ! 1.3E-07 INDEX: -

.
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAF,; SOILS: 0-4in.and0.5-13ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FIx EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Oral Onl Oral
Constituent cs CF IR FI EF ED BW AT AT Chronic Daily | Chronic Daily | SlopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mghg) | (kg/mg) | (mg/day) | (unitless) | (dayshym) | (1) ) (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogen % Carcinogenic | % Noncarci
(mg/kg-day) | (mghg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
Arsenic 20| 10E-06 100 10 350 30 70| 10950 25550 1.3E-05 30E-05 18 0.0003 23E05 1.0E-01 1.0E+02 1LOE+02
Lead 152| 1.0E-06 100 1.0 350 30 70] 10950 25,55 8.9E-05 2.1E-04 ] - - - - -
TOTAL PATHWAY HAZARD
RISK : 23E05 INDEX: 1.0E-01

[
Dashes () indicate that the slope factor (SF) and/or reference dose (RID) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAF; SOILS: 0-4in.and0.5-13 ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) |  (m¥hr) (he/day) (days/yr) Oom (kg) (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogenic % Carcinogenic % Noncarcino-
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 3.2E-09 083 24 350 0 70| 10950 25550 3.7E-10 8.7B-10 50 = 1.9E-08 - 1.0E+02 -
Lead 2.2E-08 083 24 350 30 70| 10950] 25,55 2.6E-09 6.0E-09 - = - - - -
TOTAL PATHWAY HAZARD
RISK : 19E-08 INDEX: -

2
Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(AREAG; SOILS: 0-4inand05-33 1)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
€ NC
NC c Chronic Daily | Chronic Daily Oral Oral Dermal Dermal
Constituent cs CF sA AF ABS EF ED BW AT AT Intake Intake Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/cm?) | (unitless) | (daysiyr) | (1) (2 (days) | (days) | (Administered) | (Administered) (&35} (RD) Carcinogenic N inogeni 3 Cursisoguis | 16 1ymamn
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
Arvenic 235| 1.0E-06 5,800 1.0 0.01 350 30 70| 10950 25,550 8.0B-06 1.9E-05 18 0.0003 14E-05 63E-02 L.OE+02 3.2E+01
Cadmium 173| 1.0B-06 5,800 1.0 0.01 350 30 70| 10950 25,550 5.9E-05 1.4B-04 = 0.001 - 1.4E-01 - 7.0E+01
Lead 315| 1.0E-06 5,800 1.0 0.01 350 30 70| 10950| 25,550 1.1E-04 2.5E-04 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 14E-05 INDEX: 2.0E-01
a

Dashes (~-) indicate that the slope factor (SF) and/or reference doss (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(AREAG; SOILS: 0-4in and0.5-33 1)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Oral Oral Oral
Constituent cs CF R FI EF ED BW AT AT | ChronicDaily | ChronicDeily | SlopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mghg) | (kg/mg) | (mg/day) | (unitless) | (days/yr) | (1) ) (days) | (days) Intake Intake (SF) (RD) Carcinogenic Noncarcinogeni % Carcinogenic | % Noncarc
(mg/kg-day) | (mg/g-dsy) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 235| 10E-06 100 1.0 350 30 70| 10950| 25,55 14E-05 32E-05 18 0.0003 2.5E-05 LIE01 1.0E+02 3.1E+01
ICadmium 173 1.0E-06 100 1.0 350 30 7| 10950 2555 1.0E-04 2.4E-04 - 0.001 - 24E-01 - 6.9E+01
Lead 315| 1.0E-06 100 1.0 350 30 70| 10950| 25550 1.8E-04 43E-04 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 2.5B-05  INDEX: 3.5E-01
]

Dashes () indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES
(AREAG; SOILS: 0-4in.and0.5-33 ft)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC ¢} Cc NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Deily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) (m*/hr) (hr/day) (daysfyr) om kg (days) | (days) Intake Intake (SF) (RD) Carcinogenic N inogeni % Carci i % Noncarci
(mg/kg-day) | (mg/kg-day) | 1A(mg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
|Arsenic 3.8E-09 083 24 350 30 70 10,950 25,550 4.4E-10 1.0E-09 50 <9 2.2E-08 - 5.1E+01 -
|Cadmium 2.8E-08 083 24 350 30 70 10,950 25,550 33E-09 7.6E-09 63 - 2.1E-08 - 49E+01 -
Lead 5.1E-08 0.83 24 350 30 70 10,950 25,550 6.0E-09 1.4E-08| - - - - - -
HAZARD
RISK : 43E-08 INDEX: -

8
Dashes (-) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(BACKGROUND; SOILS: 0-4in. and1-57 ft)

INDUSTRIAL WORKER POPULATION

CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
C NC
NC C Chronic Daily | Chronic Daily Oral Oral Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cmYday) | (mg/cm?) | (unitless) | (days/yr) | () (kg (dsys) | (days) | (Administered) | (Administered) (SF) (RID) Carcinogenic N inogeni % Carcinog % Noncare
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk

Arveni 17.8| 1.0B-06 5,800 1.0 0.01 250 25 70 9,125 25,550 3.6E-06 1.0E-05 18 0.0003 6.5E-06 33E02 1.0E+02 9.4E+01

[Cadmium 3.05| 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 6.2B-07 1.7E-06 - 0.001 - 1.7E-03 - 49E+00

Lead 27.3]| 1.0E-06 5,800 1.0 0.01 250 25 70 9,125 25,550 5.SE-06 1.5E-05 - - - - - -

TOTAL PATHWAY HAZARD
RISK : 6.5E-06 INDEX: 3.5E-02

Dashes (~) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION
(BACKGROUND; SOILS: 0-4in.and 1-57 )
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CS x CF x IRx FI x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c c NC Oral Oral Oral Oral
Constituent cs CF IR FI EF ED BW AT AT | ChronicDaily | ChronicDaily | SiopeFactor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (mg/day) | (unitless) | (daysiyr) | (1) (2 (days) | (days) Intake Intake (8P (RD) Carcinogenic Noncarcinogeni % Carcinogenic | % Noncar
(mg/kg-day) | (mgkg-day) | |/(mg/kg-day) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 17.8| 1.0E-06 50 10 250 25 7| 9125 25550 3.1E-06 8.7TE-06 18 0.0003 5.6E-06 29E-02 1.0E+02 9.4E+01
|Cadmium 305| 1.0E-06 50 10 250 25 70| 9125 25550 53E-07 1.5E-06 - 0001 - 1.5E-03 - 48E+00
Lead 273| 1.0E-06 50 1.0 250 25 70| 9125 2555 48E-06 1.3E-05 - - - - - -
TOTAL PATHWAY HAZARD
RISK : 56E-06 INDEX: 3.1E-02
L

Dashes (~-) indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES

(BACKGROUND; SOILS: 0-4in.and 1-57ft)
INDUSTRIAL WORKER POPULATION
CURRENT SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/(BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c o] NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m) (m*/hr) (hr/day) (days/yr) o) () (days) | (days) Intake Intake (8P (RD) Carcinogenic N inogeni % C: % Noncar
(mg/kg-day) | (mg/hg-day) | l/(mghg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
Arsenic 3.5E-09 083 250 25 ] 9,125 25,550 8.1E-11 23E-10 50 ] 4.1E-09 9.8E+01
|Cadmium 6.0E-10 083 250 25 70 9,125 25,550 1.4E-11 39E-11 63 - 8.8E-11 2.1E+00
Lead 5.4E-09 0.83 250 25 70 9,125 25,550 1.3E-10 3.5E-10 - - - -
TOTAL PATHWAY HAZARD
RISK : 42E-09 INDEX:

Dashes () indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994. Therefore, no risk were quantified.
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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT
(BACKGROUND; SOILS: 0-4in.and1-57 &)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED) / (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
C NC
NC c Chronic Daily | Chronic Daily Oral Orsl Dermal Dermal
Constituent cs CF SA AF ABS EF ED BW AT AT Intake Intake Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) | (kg/mg) | (cm¥day) | (mg/cm?) | (unitless) | (daysiyr) | (y1) (kg) (days) | (days) | (Administered) | (Administered) (t15] (RID) Carcinogenic N inogeni % Carcinogenic | % Noncare
(mg/kg-day) (mg/kg-day) | 1/(mg/kg-dsy) (mg/kg-day) Risk Hazard Quotient Risk genic Risk
Arvenic 17.8| 1.0E-06 5,800 1.0 0.01 350 30 70| 10950 25550 6.1E-06 14E-05 18 0.0003 1.1E-05 47E-02 1.0E+02 9.6E+01
|Cadmium 305 1.0E-06 5,800 1.0 0.01 350 30 70| 10950 25550 1.0E-06 2.4E-06 = 0.001 - 2.4E-03 - 4.9E+00
Lead 27.3| 1.0E-06 5,800 1.0 0.01 350 30 70| 10,950] 25550 9.3E-06 2.2E-05 - - - = = -
TOTAL PATHWAY HAZARD
RISK : 1.1E-05 INDEX: 4.9E-02
1 ]

Dashes (~-) indicate that the slope factor (SF) and/or reference dose (RfD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.

H:\9445\RISK34.XLS




INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION

(BACKGROUND; SOILS: 0-4in. and1-57ft.)
RESIDENTIAL ADULT POPULATION

FUTURE SCENARIO

CDI (mg/kg-day) = (CS x CF x IR x FI x EF x ED) / (BW x AT)

Al TE N - T N - e .
- N

RMI SODIUM PLANT
ASHTABULA, OHIO
NC NC Oral
Constituent cs FI ED AT Chronic Daily | Chronic Daily Reference Dose Chemical-Specific Chemical-Specific
(mg/kg) (mg/day) | (unitless) om) (days) Intake Intake (RD) Carcinogenic N inogen % Carcinog % Noncar
(mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Quotient Risk genic Risk
| Arsenic 178 100 10,950 1.0E-05 2.4E-05 0.0003 1.8B-05 8.0E-02 1.0E+02 9.5E+01
Cadmium 305 100 30 70| 1095 1.8E-06 42E-06 0.001 - 42E-03 - 5.0E+00
273 100 10,950 1.6B-05 3.7E-05 - - - - -
TOTAL PATHWAY HAZARD
RISK: 1.8E-05 INDEX: 8.4E-02

Dashes () indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.

8/30/94
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INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES

(BACKGROUND; SOILS: 0-4in and 1-57 ft.)
RESIDENTIAL ADULT POPULATION
FUTURE SCENARIO

CDI (mg/kg-day) = (CAx IR x ET x EF x ED)/ (BW x AT)

RMI SODIUM PLANT
ASHTABULA, OHIO
NC c (o] NC Inhalation Inhalation Inhalation Inhalation
Constituent CA IR ET EF ED BW AT AT Chronic Daily | Chronic Daily | Slope Factor | Reference Dose Chemical-Specific Chemical-Specific
(mg/m?) (m*hr) (hr/day) (daysfyr) om) (g (days) | (days) Intake Intake (8P RD) Carcinogenic N inogeni %C % Noncarc
(mg/kg-day) (mg/kg-day) | 1Amg/kg-day) | (mg/kg-day) Risk Hazard Quotient Risk genic Risk
| Arsenic 3.5E-09 083 24 350 30 70 10,950 25,550 4.1E-10 9.6E-10 50 o 2.1E-08 1.0E+02
|Cadmium 6.0E-10 083 24 350 30 70 10,950 25,550 7.0E-11 1.6E-10 63 - 4.4E-10 2.1E+00
Lead 5.4E-09 0.83 24 350 30 70 10,950 25,550 6.3E-10 1.5E-09 = - - -
TOTAL PATHWAY HAZARD
RISK : 2.1E-08 INDEX:

Dashes () indicate that the slope factor (SF) and/or reference dose (RD) were not available in the latest IRIS database (August 1994) or HEAST as of March 1994, Therefore, no risk were quantified.

8/30/94
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APPENDIX B
CALCULATIONS OF

THEORETICAL MAXIMUM CONCENTRATIONS IN SURFACE WATER
ON THE BASIS OF SOLUBILITY

Q:\6497\CMCVR.DOC

|
|
P
)
'
)
|
|
I
)
I
|
!
|
)
I
!'
|




o nsTiTaedt] Vel 2 5 / /zzl pletl mhww 4037‘:-4///:«"/ :
& | : ! //' I ol 44 \/ wlﬂf:&c(_(; ;:/:’:c ‘tlg"(’dﬂl‘_‘t{,’ o /?gmcer/C§
el +Z : CAdCO 2,17 f/é" ) 0177 s/ LC&;):K*/}N/&Vg See Ve 7&9 /
| | | | i |
5 ' A, 7wg/l [ e L1
‘ 1,774 /ﬁ_—;,g/z reo5=1, st~ 7
o ! Z) aleo ”‘i’/j : [:Ca”-f] ;2,3&)»%)—) [ See Mole 2
e e q/wé e | %
i Ve C(zé(o%‘} / 207 }zw/hm my)) - 3,3916% | g0 NP 3 gplublls
N 7 [OK I= 0 | ©e ! S»
¢ !
i Tueler, meIeizbue X
| ) $6Omill  rentD] =7 5’7;&/&*7 "
// & ' f”Z- ‘ /’?A/C’OE ;/;b”g/fl"’l7 21/% Mj// 2t E_Ca‘}j ’/l«/jy/ﬁ 9 }Jy/)/‘ofe /

| ' | | U177/ [c%s T 7’/3\"0 "
| | (7888wl oI5 sae® "

| ?  0)33ml  [cof)= 275 EP WA 2

o s YR j&zﬂ 2l ([saT= i Seelvted
i b i ~ : f
/L ”’Z /75[[/{)2 i @'*/Z > 3770 mz/d fg?}fj; %/ 3./87%  Seepite3 .
solubl S [oMd={gewe YV |
me 4/

20,1 "W/j /cf)l—{]: G5 )%87C o



R ‘r _iL : .
/%f-z’n:l | £ Wy Cmm"(‘&//; Wz

e sttt | ulowel 2 arm selidil b o epullibria] S50, : Pk
e ‘ | //(, [ ot d;[{'“ Fis Lorn ¢ oncentration Rk ar
T . G 7 Fislar R gpr g
e 22 Bacts |Gl " ?j“j&ﬁ;’;}l“ Y Y
[ ¥an & & .

Soluble [ead=lges"| !
? > =
. 7ob mof] [T A

Pa |42 | Ba Sty | Sl 5 g/ﬁ&w;; Al (5600 Lssee™ =2 /V‘{'fo?‘/
AR 2 W i VT o o
o W ,  erlable  \roudH#énd ;ffszf;%
2 | | Soible  [adesIl WEY 5 {Z_Zef
e S 25’ BT L L ;f(ﬂ;},/t/'ﬁ 167 e MR L
% | | e i}fmyi?—“/;rwf" “

e % I = V 7 i 7 | -—i-. : = "S; by S s s
("{;L(’[)H)z_ ' /, é? ~ /[7 X -2 6‘7’ Mj/é; }E&;fj;/' gé*/&_ 5-96’/\/’4'7(5’}
: ! | .

/Y D'»/zﬁ'r:j/g jlw,{j: 9,57 »16~7 "
;

i C',;c,élﬁj 9&’/&& /19 ' | :
e | +3 Ck{ﬂ-}% 5} Sy p7 IR /4 Eﬁa}fj: 15w 1579 5o0 Mote?

'
]

|

. iy |
iy O =F.5] e Feo M2

CQ(C/%)_; unstebe

Ao /<0, soleble




", o 2 , A Co !—r«f///u‘;* , |
: splubll letel (oncon 1 ; ;
Con 57‘77‘;‘*"“{ Ve bl = ‘;:,—4,,‘(&:(_?/ I @ i (¢6 rewm| eet (20 | fNena K=

2 Wk HHis Sevm Czpttc’;:a[’o"a 70n )
B,/ 467 g TNO My ([t e pote |
2 Jif 5 /gf)z-m /// I o, = 5EME A

]i‘ ) e AL A I E R WV
‘; : . et £
|
|
l

‘ ’Oj #/ /[’77/& ([/07

253 Iongfl - (PHIETEHE

4
V-

l : (&)
. Y éﬁwg/é’

|

. T




g
i

5/1/4’762/ Q/coé/zz%/@n_df [:C&"J W‘m%

a%myepiel/‘w O, as Fhe Cz"ﬂﬁtfv///x;

|
|
i !
i
i

JC&&ZLA’V\
*. [Z/Caaj dﬂ;? /7 (WA/#&?(L dud@acé)/

Grueral Chewns 7‘!\/ Seew na-geo*‘

/7$/ = ze2)

I -669 /627&/%47?/7450\14;) = = EET 0l e 21 m
X _ Sz (ZU anéa @; ,é' é$ '3)
Vs [ihcoi=0353.25 xi0" 7= fo 200 00 /)
E 771»5 /ﬂ a/C /’4;3 yzfar Fee Mp/cf§ [h 7=z
' ol /C‘f‘” “w b2 7 Fo 7: 73 W‘zf‘d zl _VEhT7e uézéte e
I
NN RN e & Kl /_/_,__ iy
S LT /& ol S Tl
T [4405 D Rk /é =

|
I |
&
l

| ]

,;jmcc/éf‘/y [//f],” - §'3’7x/é

[H e = Lr7215°7

{
}
!
|
i

Ao s Loy - Fhe (&J Ao = [HY (257 gt G

______ £ HZC = |
|| se [coT)= /w 42418~ 0 B, 758"
‘ K% S N o e,

- =
| |

! i

|

i

{

| : 'Ecﬁ‘?fj/md/r/{ el p’

(/q 26l (i frtn ek e Y
L) A S B e L AN

v
Zve R

/)

‘*[( 7—)4174/7% Fislp fgx/ﬂ




_%Méfﬁ_%m? wlcwletion o [€AT] Lrom e
7L'é 75"4/( él ;drée_nafepgq+4 Rz 71’4 = &{/‘c&feﬁ\

|

‘ l
|
| i
1 |
|

|
|

s aemples,
The czwerca;e 1/\4/44-& &f ,L/Cd 2z
Calls £or fhe fea Watzp sz M,/?/é_’__ﬁ___

L3 '77,444%_7,, T s pihes o et

q

|

l
i
l
|

Of ?’7 4éx/z9_7% i ??fx/&

,Z mé’/&z(/‘ Cd cAnceu '(LMﬁa,(

Mﬁ/ee&’\

(P 7Ry ol

f ﬁ/ézﬁ?#mme /f@ WZLQ.&K af 7‘4(5 )= /7’2?260.7‘
23 (O e /7f’\c9ceeo/ & 5 )Cd//AuJ‘S 7[&

lzvel e m_) // /25 K/ﬁ /{’d/cel/\

af, = E ST b s T
Ly
kvw

[/«{c&‘j

_ 4E 1"

[CO5] = hts wp= Ekfzédfjﬂf/{éd;jﬂ? j

;f\/mv/‘idfx é{e/eeuff s

LHecOy = [HIREEO; 7

/(
Lo 1= /Cz CH‘(d?j
| CHD
L S M oE w6~ [HE J( E*/J wlae
_ TR

59{57‘%7&-’_%{H/ /w 7L/é \/Q./KéNf -é’r‘ ['/’/(_7/4’ {pg

il Ay Hen 7/15/47 L H< [= 4, ?7%@'% ﬂfﬂk ,
»Whlzé we et L7 )= Ay CHP T = Zfé“/ﬂ ;(
5/7‘;9




|
|
{

l

[ |
| |

A e !

|
‘
l
- R W A R T a e

—anul !
/" g o / /< J% ]hﬂ /5
= 4’_,,,.?__ _.__./j“é = j’]/ 34 [/;/ ﬁj / / JUISESNTE LY. St o

b y/ * ?ﬁ [/ = o %i—%ﬁ / *—wm/zz‘:’;%/—y—jﬁ v """“”“"*‘"'*"
R A e |
\/71/497 F&M/r%?@ ;7['H7J W’f'm)n),,,, 977/4 l

R4 -

G (// = o |
R SRR RN Py R - b _,4/ - o e M4
: S AR I Tl 8
_ H(/f(_ =GHI ||

B vaf( Hod F7 ene ez e > 2 el |




i /V/?Lg 4 C%/coﬁ/:eﬁ&’m pf Efé)c/J

T he favel e ik /;éeﬁ_q =0 bt ZLM%/&%

“'/ﬁzs s

AN E S IR B ‘3 R . LA SRR AT
(58°0= 220 45 = fd3x00 M,

|
|
{
|
!

4 /)//7'::9 = /4// %o/#é /z?‘ /Pa&\/udéf mza/cﬂf/te%

é‘f’ul[/z%/uéwt Cﬁyz.f%dzﬂ.[‘?’ @2[‘4; W e %41{29,,

| fV‘&m Zﬂét#&?% GULJ 6:0::(/@ / @é&éeﬂ\@[

Cﬁexc cff‘mY /7;45/{5454 /y 542(,& uLers 1a
3L T T . I B i

;%P Fee fea Welepr sz M/>/é?5 (s /57/1



APPENDIX C
INTEGRATED RISK INFORMATION SYSTEM (IRIS) PRINTOUTS
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Arsenic, inorganici CASRN 7440-38-2 (02/01/91)

Health risk assessment information on a chemical is included in IRIS only
aftter a comprehensive review of chronic toxicity data by work groups composed
of U.S. EFA scientists from several Frogram Offices. The summaries presented
in Sections I and II represent & consensus reached in the review process. The
other sections contain U.S5. EPA information which is specific to a particular
EFA program and has been subject to review procedures prescribed by that
Frogram Office. The regulatory actions in Section IV may not be based on the
most current risk assessment, or may be based on a current, but unreviewed,
risk assessment, and may take into account factors other thanm health effects
(e.g., treatment technology). When considering the use of regulatory action
data for a particular situation, note the date of the regulatory action, the
date of the most recent risk assessment relating to that action, and whether
technological factors were considered. Background information and explan-—
ations of the methods used to derive the values given in IRIS are provided in
the five Background Documents in Service Code 5, which correspond to Sections
I through V of the chemical files.

STATUS OF DATA FOR Arsenic, inorganic

File On—-Line 02/10/88

Category (section) Status Last Revised
Oral RTD Assessment (I1.6.) pending

Inhalation RfC Assessment (I.E.) no data

Carcinogenicity Assessment (II.) on—line 02/01/91
Drinking Water Health Advisories (III.A.) no data

U.S. EFA Regulatory Actions (IV.) on—line 0&6/01/50
Supplementary Data (V.) no data

_I. CHRONIC HEALTH HAZARD ASSESSMENTS FOR MONCARCINOGENIC EFFECTS

1.A. REFERENCE DOSE FOR CHROMIC ORAL EXFOSURE (RTD)

Substance Name -— Arsenic, inorganic
CASRN —— 7440-38-2

A risk assessment for this substance/agent will be reviewed by an EFA work
group.
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_LI.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXFOSURE (RfC)
Substance Name - Arsenic, inorganic
CASRN - 7440-38-2

Mot available at this time.

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXFOSURE

Substance Name -—— Arsenic, inorganic
CASHN —— 7440282
lLast Kevised -—-— 0Z2/01/91

Section Il provides information on three aspects of the carcinogenic risk
assessment for the agent in questioni the U.S5. EFA classification, and guant-—
itative estimates of risk from oral exposuwre and from inhalation exposure.

The classification reflects a weight-of-evidence judgment of the likelilhood
that the agent is & human carcinogen. The guantitative risk estimates are
presented in three ways. The slope factor is the result of application of a
low—dose extrapolation procedure and is presented as the risk per (mg/lkg)/day.
The unit risk is the quantitative estimate in terms of either risk per wg/l
drinking water or risk per ug/cu.m a&ir breathed. The third form in which risk
is presented is & drinking water or ailr concentration providing cancer risks
of 1 in 10,000, 1 in 100,000 or 1. in 1,000,000. Background Document ‘2
{(Bervice Code 59) provides details on the rationale and methods used to derive
the carcinogenicity values found in IRIS. Users are referred to Section 1 for
information on long-term toxic effects other than carcinogenicity.

Arsenic, inorganic

_Il.Aa.  EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

IT.A.L. WEIGHT-OF-EVIDENCE CLASSIFICATION
Classification —— A3 human carcinogen
Basis -—— based on observation of increased lung cancer mortality in
populations exposed primarily through inhalation and on increased skin cancer
incidence in several populations conswning drinking water with high arsenic
concentrations.
Arsenic, inorganic
o ITeals2. HUMAN CARCINOGENICITY DATA
Studies of smelter worker populations (Tacoma, WAy Magma, UT: Anaconda,

MTi Ronnskar, Swedeni; Saganoseki-Machii, Japan) have all found an
association between occupational arsenic exposuwre and lung cancer mortality




(Enterline and Marsh, 19823 Lee-Feldstein, 1987335 fxelson et al., 1978;
Tokudaome and Furatsune, 19763 FRencher et al., 1977). Both proportionate
mortality and cohort studies of pesticide manufacturing workers have shown
an excess of lung cancer deaths among exposed persons (0tt et al., 1974;
labuchi et &l., 1979). UOne study of & population residing near a pesticide
manufacturing plant revealed that these residents were also at an excess
risk of lung ceancer (Matanoski et a&l., 1981). Case reports of arsenical
pesticide applicators have also demonstrated an assocliation between arsenic
exposure and lung cancer (Roth, 1958).

e

A cross-sectional study of 40,000 Taiwanese exposed to arsenic in

drinking water found significant excess skin cancer prevalence by comparison
to 7300 residents of Taiwan and Matsu who consumed relatively arsenic-free
water (Tseng et al.. 1968). This study design limited its usefulness in risk
estimation. Arsenic—induced skin cancer has also been attributed to water
supplies in Chile, Argentina and Mexico (Borgono and Greiber, 19723

Bergoglio, 1964; Cebrian et al., 1983%3). No excess skin cancer incidence has
been observed in U.5. residents consuming relatively high levels of arsenic

in drinking water (Mortomn et al., 19763 Southwick et al., 1981). The results
of these U.5. studies, however, are not necessarily inconsistent with the
existing findings from the foreign populations. The statistical powers of the
U.5. studies are considered to be inadequate because of the small sample size.

A follow-up study (Tseng, 1977) of the population living in the same area
of Taiwan, where arsenic contamination of the water supply was endemic., found
significantly elevated standard mortality ratios for cancer of the bladder,
lung, liver, kidney, skin and colon. This study of bladder, liver and lung
cancer cases in the endemic area found & significant association with arsenic
exposure that was dose-related. The association of arsenic ingestion and
cancer of various internal organs has also been cited in a number of case
reports (Chen et &l., 1985, 1986). Fersons treated with arsenic-containing
medicinals have also been shown to be at a risk of skin cancer (Bommers and
MoManus, 1953).

Arsenic, inorganic
Tl eAVE. ANIMAL CARCINMOGENICITY DATA

None. There has not been consistent demonstration of arsenic
carcinogenicity in test animals for various chemical forms administered by
different rouwtes to several species (TARC, 1980). There are some data to
indicate that arsenic may produce animal tumors if retention time in the lung
can be increased (Fershagen et al., 1982, 1984).

L4 fArsenic, inorganic

TIod.4.  SUFPORTING DATA FOR CARCINOGENICITY

Sodium arsenate has been shown to transform Syrian hamster embryo cells
(Dipacio and Casto, 1979%) and to produce sister—-chromatid-exchange in DON
cells, CHO cells and buman peripheral lymphocytes exposed in vitro (Wan et
al., 19823 Ohno et al., 19823 Larramendy et al., 1981; Andersen, 1983
Crossen, 1983). While arsenic compounds have not been shown to mutate
bacterial strains, it produces preferential killing of repair deficient
strains {(Rossman, 1981).

el - AFSenic , INOFganie | B Rsteseesmein
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_JII.B. GQUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXFOSURE

The Risk fAssessment Forum has completed a reassessment of the
carcinogenicity risk associated with ingestion of inorganic arsenic. This
report, which has been extensively peer-reviewed by outside reviewsrs
{including S5AR review) concluded that the most appropriate basis for an oral
gquantitative estimate was the study by Tseng et al. (1977), which reported
increased prevalence of skin cancers in humans as a consequence of arsenic
exposure in drinking water. Rased on this study a unit risk of SE-5S/ug/L was
proposed.

A recent memorandum by the Administrator of the EFA recommended that the
above unit risk be adopted. The memorandum further counsels that "in reaching
risk management decisions in & specific situation, risk managers must
recagnize and consider the gqualities and uncertainties of risk estimates. The
uncertainties associated with ingested inorganic arsenic are such that
estimates could be modified downwards as much as an order of magnitude,
relative to risk esstimates associated with most other carcinogens. In such
instances, the management document must clearly articulate this fact and state
the factors that influenced such a decision.”

e =L AESERAC s ARONGanIE o 3 ———— i

I1.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM INHALATION EXFOSURE

IO . SUMMARY OF RISK ESTIMATES
Inhalation Unit‘Risk —— 4 ,3E-3/ug/cu.m
Extrapolation Method - absolute-risk linear model

mir Concentrations at Specified Risk Levels:

Risk Level Concentration
E~-4 (i in 10,000) 2E-2 ug/cu.m
E-5 {1 in 100,000} 2E-3 uglcii.m
E-& (1 in 1,000,000) 2E-4 ug/cu.m

Areenic, inorganic
o IT.C.2. DOSE-RESFONSE DATA FOR CARCINOGENICITY, INHALATION EXFOSURE

Tumor Type —— lung cancer

Test Animals —— human, male

Foute - inhalation, occupational exposure

Reference - Hrown and Chu, 198%a,b,ci Lee-Feldstein, 19833 Higgins, 198%;
Enterline and Marsh, 1982

Ambient Unit Risk Estimates

Exposure Lt Geometric Mean Final Estimates
Source Bty Fiish Unit Rishk Umit Risk
Araconda BErown and Chu, I.29 B=3
ame 1 bey 198%a.bec
Les-Feldstein, 1983 2.80 E=3 Pedb E~3
4

-r--;:--—---




Higgins, 17823 B290. -3 4.70 E-x
Higgins et al., 1982;%
Welch et al., 1982

AEARCO Enterline and b.81 E-3 Twig E=3
amel ter Marsh, 1982 7 .60 E-3

::Ii::-’ et

Arsenlic, inorgarnic
I1.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, IMHALATION EXFOSURE)

A geometric mean was obtained for data sets obtained within distinct
exposed populations (U.5. EFA, 1984). The final estimate is the geometric
mean of those two values. It was assumed that the increase in age-specific
mortality rate of lung cancer was a function only of cumulative exposures.

The unit risk should not be used if the alr concentration exceeds 2
ug/ocu.m, since above this concentration the unit risk may not be appropriate.

Arsenic, inorganic

IT1.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXFOSURE)

Overall a large study population was observed. Exposure assessments
included air measwrements for the Anaconda smelter and both air measurements
and wurinary arsenic for the ASBARCO smelter. Observed lung cancer incidence
was significantly increased over expected values. The range of the
estimates derived from data from two different exposure areas was within a
factor of &.

st s e s s s s o 50 5 Grsernic s ANOrganic T e e e e s s s s s
i D S EFA DOCUMENTATION, REVIEW, AND CONTACTS (CARTCINOGENICITY ASHESSMENT)

IT.D.1. EFA& DOCUMENTATION

t1i5. . EPA. 1984. Health fAssessment Document for Inorganic Arsenic.
Environmental Criteria and Assessment Office, Research Triangle Park, NC.
EFa &00/8-83-0Z1F.

Arsenic, inorganic
JIT.DLE. REVIEW (CARCINDGENICITY ASSESSMENT)

The 19684 Health Assessment Document for Inorganic Arsenic received
Agency and external review including & review by S6H.

Agency Work Group Review: OL/13/88

Verification Date: 01/13/88

II1.D.3. U.5. EFS CONTACTS (CARCINDGENICITY ASSESSMENT )

o™

Herman J. Gibb /7 ORD -




-ri-------

Chao W. Chen / ORD -- (202)382-5898 / FTS 382-38%8

: JIIT.  HEALTH HAZARD ASBESSMENTS FOR VARIED EXFOSURE DURATIONS

ITT.A.  DRINMEING WATER HEALTH ADVISORIES

Substance Name -- Arsenic, inorganic
CABRN —— 7440-328-2

Mot available at this time.

_I1TI.B. OTHER ASSESSMENTS

Substance Name -
CASKN =~ 7440582

Arsenic, INOrgaEnic

Content to be determined.

IV, U.S5. EFA REGULATORY ACTIONS

betance MName - Arsenic, inorganic
CASKHN - 7440282
st Revised - 0&/01/90

EFG risk assessments may be updated as new data are published and as
assessment methodologies evolve. HRegulatory actions are frequently not
updated at the same time. Compare the dates for the regulatory actions in
this section with the verification dates for the risk assessments in sections
I and 11, as this may explain inconsistencies. Also note that some regulatory
actions consider factors not related to health risk, such as technical or
econaomic feasibility. Buch considerations are indicated for each action. Ir
addition, not all of the regulatory actions listed in this section involve
enforceable federal standards. Flease direct any guestions you may have
concerning these regulatory actions to the U.5. EFA contact listed for that
particular action. Users are strongly wrged to reasd the background inform-—

P

ation on each regulatory action in Hackground Document 4 in Service Code 5.
Arsenic, inorganic
Ve, CLEAN ATR ACT (CAA)

Mo data availlable






